Dietary fiber naturally present in various sources of cereals, legumes, fruits and vegetables plays a physiological role in human health, such as lowering cholesterol and blood pressure, improving blood glucose control in diabetes, helping with weight loss and management, and reducing cancer risk. In addition, dietary fibers have has been added as a functional food ingredient to food products to provide water-holding capacity, viscosity, gel-forming ability, and fat-binding capacity to food products. These beneficial characteristics of dietary fiber components can improve the image of meat products to be healthy and functional food products. This article reviews the concept and current definition of dietary fibers in food products along with their health benefits and functional characteristics. Dietary fibers from different sources like cereals, legumes, fruits, and vegetables and soluble dietary fibers have been applied as functional ingredients to various types of meat products, such as beef patties, ground beef and pork, pork and chicken sausages, meatballs, and jerky etc. Based on the application of dietary fibers to different types of meat products, possible future characteristics in selecting appropriate dietary fiber ingredients and their proper incorporation are explored to develop and produce healthy and functional meat products with high dietary fiber contents.
Introduction
Dietary fiber is the non-digestible form of carbohydrates and lignin. Consumption of dietary fiber provides a feeling of fullness and promotes healthy laxation (Anderson et al., 2004) . Specially, increased consumption of dietary fiber lowers serum lipid concentrations and blood pressure, improves blood glucose control in diabetes, and aids in weight loss by increasing satiety (Anderson et al., 2004; Anderson et al., 2009; Keenan et al., 2002) . Current recommendations for dietary fiber intake are 25 g/d for women and 38 g/d for men in the United States (USDA, 2010) and 20 g/d for women and 25 g/d for men in Korea (KNS, 2010) . However, most people consume less than half the recommended level of dietary fiber daily regardless of the widely acknowledged nutritional health benefits of dietary fiber consumption. The growing interest of consumers and food scientists about dietary fiber has encouraged developing high-fiber food products that provide the recommended level of dietary fiber.
Meat and meat products have both positive and negative effects on health in the diet. They are important sources of protein and essential amino acids with high biological value and essential fats, vitamins A and B, and minerals (Biesalski, 2005) . However, meat and meat products are often considered negative due to high levels of saturated fats, cholesterol, sodium, and nitrite (Jimenez-Colmenero et al., 2001) . Some of these negative aspects in meat and meat products could be reduced by selection of lean meat cuts, removal of fats and cholesterol, dietary feed supplementation to alter fatty acid composition and decrease fat and cholesterol contents of meat, and replacement of sodium and nitrite (Decker and Park, 2010) . In addition, the nutritional profile of meat products could be further improved by addition of potentially health promoting ingredients. Dietary fiber as a functional ingredient can be incorporated with meat products to improve health view of meat products. The addition of dietary fiber to meat products has been successfully used in improving cooking yield, reducing fat contents, and enhancing texture (Cofrades et al., 2000; Mendoza et al., 2001 
Dietary fiber
Dietary fiber has highly complex substances that can be described as any non-digestible carbohydrates and lignin not digested in small intestine. The definition of dietary fiber has been revised several times since it was first defined by Hipsly in 1953 (Buttriss and Stokes, 2008) . The widely accepted definition by the American Association of Cereal Chemists (AACC) states: "Dietary fiber is the remnants of the edible parts of plants or analogous carbohydrates that are resistant to digestion and absorption in the human small intestine with complete or partial fermentation in the large intestine. Dietary fiber includes polysaccharides, oligosaccharides, lignin, and associated plant substances. Dietary fibers promote beneficial physiological effects including laxation, and/or blood cholesterol attenuation, and/or blood glucose attenuation" (AACC, 2001) . This definition provides a balance between the analytical methods used to quantify dietary fiber in foods and the biological and physiological effects of fiber.
Dietary fiber is available in the human diet through a wide variety of food sources, such as both raw and processed cereals, legumes, fruits and vegetables (Table 1) . It is important to understand the functional attributes of the various available fiber sources. In order to better understand the functional properties of dietary fiber, it is helpful to categorize the dietary fibers into groups. Dietary fibers are classified by their relative solubility in water. Fibers that are composed of cellulose, hemicellulose, and lignin are primarily insoluble and those that include substantial portions of gums, polysaccharides, and pectin are soluble dietary fiber. Depending on their solubility, the physiological effects of dietary fibers are different (Fig.  1) . Soluble dietary fibers produce viscous solutions that delay gastric emptying and absorption from the small intestine and tend to lower blood cholesterol level and Anderson et al., 2009; Buttriss and Stokes, 2008; Tungland and Meyer, 2002 
